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TAbstracts / Injury E
xpertise a signiﬁcant number are treated with Ilizarov framing
21.1%). 109 patients sustained a compound injury of which 30%
equired re-admission. The overall complication rate was 5.68%.
Intra-medullarynailingcomplication rate8.63%, Ilizarov2.27%and
RIF 4.34%.) However, for each individual complication it was less
han 1%. This is similar to published complication rates.
Conclusion: The experience of the Royal Victoria Hospital is
pplicable and comparable to any other industrialised nation. The
ain change has been the increase in low energy osteoporotic frac-
ure, 24.3% in Belfast 2007 and 20.3% in Edinburgh 1995. This study
onﬁrms several valid treatment options for tibial shaft fractures
epending on local expertise and fracture patterns. All treatment
odalities have an acceptably low complication proﬁle. The use
f pre-contoured tibial plates is likely to increase and consequent
utcomes measured.
oi:10.1016/j.injury.2010.07.437
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Introduction: The management of open lower limb fractures
equires a multidisciplinary approach and should ideally be under-
aken at a centre where appropriate surgical expertise is available.
n the last 5 years the importance of early debridement within 6h
f injury has been questioned, especially if appropriate antibiotic
herapy is commenced expeditiously. We sought to establish what
ffect the changing philosophy surrounding these injuries, in tan-
em with an increased availability of “in hours” trauma provision
as had on the management of these injures in a level 1 trauma
entre.
Method: An initial audit of the management of open lower limb
ractures admitted directly to our institution over a 12-month
eriod (June 2004–2005 (32 patients)) was performed. Follow-
ng implementation of the recommendations of the primary audit,
hich included greater access to planned trauma sessions andmin-
mising operating “out of hours”, a re-auditwasperformed (January
008–2009 (27patients)). Between these audit periods theplanned
rauma operating provision increased from 42.5h to 66.5h/week.
Results: The re-audit highlighted a number of changes in prac-
ice. Fewer patients underwent initial surgery within the 6-h
indow, but all had initial debridement within 24h. No surgery
as performed between 0000 and 0900. Cases were instead
eferred to the morning trauma list (Table 1). At initial debride-
ent Orthopaedics and Plastic surgical consultants were presentt a higher percentage of cases.
Conclusion: The ﬁndings from our audit reﬂect recent changes
n philosophy regarding open lower limb fractures. With increased
vailability of planned emergency operating sessions there has
able 1
Time to operation
<6h 6–24h >24h Mean Time
(Range)
June 2004–2005 14 (42.8%) 15 (46.9%) 3 (9.4%) 12.5h (2–70)
January 2008–2009 6 (22.2%) 21 (77.8%) 0 (0%) 9.75h (2–24)1 (2010) 131–166 141
been a shift away from the “6-h rule” with a conscious decision
made to defer surgery until staff with the appropriate expertise are
available. This approach has not led to an unacceptable delay until
initial debridement and has increased the number of cases were a
consultant is present.
doi:10.1016/j.injury.2010.07.438
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Internal ﬁxation of long-bone non-union: is bone graft neces-
sary?
D. Ramoutar ∗, J. Rodrigues, C. Boulton, C. Moran
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Non-union occurs in 5–10% of all fractures. A variety ofmechan-
ical and biological factors cause healing to stop whilst the fracture
is still present and the fracturewill not unitewithout surgical inter-
vention. It is usually established between 6 and 8 months but the
absence of progressive healing can often be observed at an earlier
time. A variety of methods can be used to treat non-unions. Stable
ﬁxation is essential and many authors recommend the addition of
bone graft. The aim of the current study was to evaluate the results
of internal ﬁxation for long-bone fractures and assess the impact of
bone graft on union rates.
All patients undergoing internal ﬁxation of a non-union under
the care of a single surgeon over a 13-year period were identiﬁed.
Patients were treated according to AO principles with careful pre-
operative planning. In general, non-unions with an intramedullary
nail were treated by exchange, reamed nail. Plate ﬁxation included
Judet decortication and compressionwith the articulated compres-
sion device and lag screws. Early in the series, the surgeon used
traditional, iliac crest bone graft techniques but with increasing
experience the use of bone graft became less common.
An independent case-note and radiological review was per-
formed and data collected on a standard proforma.
108 cases were identiﬁed. The mean age was 42 years (range
15–85 years) and 69% were male. Mean time from fracture to
deﬁnitive non-union treatment was 14 months. 80% were iso-
lated injuries and 20% associatedwith polytrauma. The fracture site
was the clavicle (n=18); humerus (n=20); radius and ulna (n=5);
femur (n=35) and tibia (n=30). Theprimary fracture treatmentwas
non-operative (n=40); IM nail (n=39); plate ﬁxation (n=21) and
external ﬁxation (n=8). Deep infection was present in 11 cases.
To treat the non-union, compression plating was used in 78
cases and exchange nailing in 30. Bone graft was used in 41 cases,
only 1 of which was an exchange nail. 73 non-unions treated with
compression plating healed (94%) and 27 non-unions treated by
exchangenailinghealed (90%) (p=0.24). Themean time to radiolog-
ical unionwas 6.8months. By anatomical site, the union rateswere:
clavicle 100%; humerus 95%; radius and ulna 100%; femur 86% and
tibia 93%. In those treated with a compression plate without bone
graft the union rate was 92% whilst the addition of bone graft
resulted in a union rate of 95% (p=0.60). Complications included
deep infection (n=3), superﬁcial wound infection (n=4) and tran-
sient nerve palsy (n=3). For infected non-union, the infection was
cured in 8 of 11 cases (73%).
In conclusion, this study demonstrates that union rates of over
90% can be obtained if non-unions are treated by internal ﬁxation
using AO principles. The routine use of autologous bone graft may
not be necessary and, based upon the union rates observed in this
study, a prospective randomised study to evaluate the use of bone
graft in non-union surgery would need a sample size of 2200 (1100
in each group) to detect a signiﬁcant increase in union with 80%
